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(57)Abstract: 

PURPOSE: To provide the subject apparatus equipped with 
an open capillary tube reaction chamber and a heating means 
and others, with minimized temperature unevenness and 
excellent operability and reactivity. 
CONSTITUTION: This apparatus comprises an open 
capillary tube reaction chamber 22 involving modification, 
annealing and extension processes and having a portion 
adaptable to include a reaction mixture containing the target 
nucleic acid segment, two fluid baths 18, 16 each with a 
thermostat divided by an insulation layer 20 and intended to 
perform thermal cycles necessary for the amplification 
reaction, a four-way valve 14 and a peristaltic pump 12 each 
intended to automatically move the reaction mixture into/out 
of the capillary tube reaction chamber 22, and a positioning 
means intended to automatically position the fluid baths 18, 
16 being in contact with the part of the capillary tube reaction 
chamber 22. 
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m© fc * tc x 1; s fisaae^ia^K <- fc » tc t « t « 

^©fflm^^p^nsaasMSfcx^-ailta^^iH 

[00l0]^fPC RSKt KJSfl«feJ:tfimiR 
a^-y 3 y h ^/y 3 y©^l£^if ts q 1 o 

©SBti, %Mftft%5 1 7 6 2 0 3^ (Hffl^D. 
M. L a r z e 1 ) ic=Hfc$tlTl^So 9/FX^;F (L 
a r z u 1) ©#IWjIMTS^©ffl;y-7^/ctiP) 

y^m^t^-immmmm^^o §©^;f-t°« 3 

t-^#^m^(cj;D;F-7 0 ^ilLrf¥?n, ^{c« 

tt^tzmm^v? (siug) ttwmL 
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[0 0 1 1] 

4tU M3:L<ttft@^lmm~2mm©7v*S-c ; & 10 
-So lIiPi^K^ CCfcf^Lfc^ffiff^cfel^T 
tt, ^D^^V7Vb3yi£a-^^^\#i|&$tl/c, #S 
KJSg£»©&gfcf S:x— fS8P C R 7p h n;Wc 
J;D*nHM3<k'Cf?&ai*^ fgp y fc 0 a -7 tt$ 7c, ffl^ 
<d»7°p 5 y^/rtr 7°p h 3;i/*gsfrf sfc 

MWl (handling), Mft, jgg, 
<fc tfSg* @IRtWt§„ #38B©ifi* ©^Iffiffy 

©p^iiStt p c RSJSig-&%^nH!ifc<fc tf^-rsfc 

•So 

[0012] /ct^«*^©^i^»i, Emms 

lottTx-;P/x7Xxy K?MJg) £SIS^ 

[0013] mzmffifcit, sis^-a-ti* 1 oo^t* 

Sfifc{£fcft/cljl 1 ^-^X* >y hitM£ftfciB&M§ 30 

^Hi?H„ yy7VW^xW^3LT£«ilft 

titmsfrsK y 7°$ fc tt y u y swteffl £ ft a „ 
[0014] *%0^©H3Hffl^^^ffl©«f*r§sag^ 
©SBS^^j^^f^o c©MFytt, #U3Sfc 

yay&ftte, Rjssfc^A*nrv»s 0 ^'I4?at©f?&^ 40 

ffiftttfl 1 •tt-tX 7 <y h §M?M£ftfcSf*?§fr 5 c ©K 

jSSS^^SJiS^tf^v pyy 

+ a^->3 y*||fff Sfcfefc^ 1 SfiS/S£fr5>f?& 

r 7°p h n/i/^^-raofc^&TSitiBgsnSo 

[ 0 0 1 5 ] !g 4 ^»£tt 2 0$/cii3 0©SSS@& 

rie^-r fin-r s o p c r y y^ 50 
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a ^— y a y © lot^tx^'yF IIS £ ft r v ^ 
So A*^f<:MH^fi^§^-©nf«mSjiS«, #S 
g>BILT7$#:©MftfcjIf££ftTV^ 0 ^Mttffi7© 

±%?g%>e)x\ &Mic&t)mM*m^rcmmrcim 

$fcttflfi©gKi{t:py hP-^Tfc, Mtft© l o^RM 
JlteS^^-fiKjlia*^ (fiOMftSfc«2 00Mft 
ttfgflte^S£jf@ L T ; W ;^X £ ft 3 «fc -5 icMM? -5 

*^S8Tf Sfefefctt, 9 4 °c©y«ft©r^ft^S^t 
ilf-^c, 5 5°C©r--;W^ftfeJ;tf 7 5°C©x7 

[0016] msmmit, ztizmm'G&s&xfr- 

-;l//x 7 x r y F y 4 1 a ^- y 3 y fc i: £ ft § 

2o©?ig© i otcfisfb^nfeiag^fs 2o©# 

ft 5. 2 -DCO^mfU y V (DffllS <fc ^7*D 7^fcT 

v«o SSi^ y 7°i: fc » 7°^ y y> -fe «fc tf y-;HSB 

yuyy^Hii, pcR^Phn;i/%^jjirrsfcJ6 
7p 9=7 5 y 7"^ ft /c 3 y e a - * ©MIUT^> ^© 
-istcaie s ft r v o # y t°$ fc it 7° 7 y y> - » > 

Rj^g^»«^ff tf ^§ [JA*> ^tt7*P «y 7 fc <k D 
SftfcK^pp^ifj^^SfcfeJcStt^SftS, o^to 
7p y 7 , 35?V^KJS3g^!f*^P« 

jlLT, 7-^;V/xyXf> FgJSfcfS/cftfcyP >y 

y 7;b*^ P C R 7°p h 3;l/*^-rs fci6©^S^@ 
S^M^ftSo ^7^^i4PCR4jS»S 

^*m^^ / 7)W2>rc tin-em*^? % se©^e 

fcMLTMfifc^ij^^^c: fctf-e* So 
[0 0 17] J; §4sf P C R gg©^ 6 ^11 

tt. MW*ISv^c^JB©*03JI^ , o <y 7^ffifflt"S * 

t\ ig5HfflBt^7>»ifaTfeSo c©nfflff^tta$L 

<tt, 1 W©^l^@^fc^^7P'y7, ^ft^ft© 

»if>xfA^irt5o c©^iiyxxAtt^iH#(c, 
^^stp^sttif, ^xu-smm^m^v y 7 ©k 

mmr& cr^xizxyvz.-zmwriz) 0 j e©±, 
»yxxAtt, ^wrf^ft, -r-r^feitfM^Fy- 

S^ftfe «fc Xfft±ifWm%> t ^X P y a - 7 »TfC 
^SfifS©^ 4 8ff;(i 9 6im© h U-tt, <2®fc 
^CT, 7/7-7°-c\ fc^^tt 1 ©fc 1 2ffiU gSbe^tc 

M -9- y 7 ;p -r s c t ft x t s o 

[0 0 18] *%W©®7^5l0^ttUSS«tDt>t?t5J» 
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W)W&$Wi (thermal heat exchan 
ger) UL<ii20, 30, 40, SfcH: 

tc, RflfJ&OfS&SSiSMS (thermal plat) 

So 2"3fciWy+i^->3 y&g^g^n^o 
[0019] ztiZtKD-btrtyhem&atmitmt. 

fca&S£t[3fttV3 0 ^f«, M$ L < fcfc£a$0£tf 1 20 

t>rct>?rchbic msb$y7tzrct&i/v yym^yy 

*S&Xfi/—jl>y*>'7VWQffl-gti&o ^X\ P 
C R t°p h Rff JFMSJi*^, &-fe^* >hifi 

m%L< i±<m tzti%yy*3.^~ya >mm&g t 
-ffi tcfflk lx v» s izmo) mx \bs&? scfct* 

oTf^ffi^n&o 30 
[0 0 2 0] CC^fHfcL/c-r^TtDggii, mS©P 
C R 7°p h 3 S # D , * y 

%tcib®%m%;#fflm^%&f% c tick D 

* (po $?fct4jifiroiatf-oM»Suf*sfiii:'rart 

[0 0 2 1] ll (CfH« Iftt^rOSitt, Kj£?!£ 40 
P CR'f y3r3.^~i/By%gtf%Ctti i X%&£olC 

[0022] nn#i<oifoh ; 7>v^yh*&if%*m} 



f#P»1¥ 7-7 5 5 4 4 

16 

[0 0 2 3] 

HltCiaU *Mc££^PCRSBcD!gl|i» 
^sntv^So S§1 0tt2OOM&SSRS€a:Sft 

TlgJtlSo d^^ffi^fi^J 1 m 1 «fc 5 t>*#^ffiS 
©^:#*OKJiSflfiB?PCR^^fflfBrtiTfa5*o 2o© 
SJSiaSEti. Sttfe<fctfr--u y^/x^xryy a 
yyy^a^-ya y©/ci6^ffiffl?nSo ztiZti® 
umc s y y * a ^- y a y b# wtc Mf « &£&ffl 

[0 0 2 4] RMtQZ; 2ifiPCRB, SJiSSi^ftf*!?! 
6 0 °C~ 9 5 VCDfMX 1-30 O^OlBHl^OJSgSfc 

ti y y * a ^- y a y b# ffl-eflgsrr fcS^f s o 
3 oo)MfigSfgf*?§«, 3 ocosijffloy y^i^;-y 
a yiifllBofcate^^Sc (k i 

m) fei^X^y-X (Sm ithies)lt "5*^ 
W7^7i/7FUU-f (Nuc 1 e i c Acid 
s Research) " ll 6 H8887 

8 9 0 3M^. ^fel "x^xf-yy a y" jagtJfcfra 
y y + a ^- y a y x $> % c t ^%jr<t § mi 

^^Lfco Sot, miommmz, z.<mmz%r5 

2ocDrafi, l oarx-u y^jsitfx^xf-y 

ygy©fci6©3 7~7 2 "C^tEH^fe^tf 1 O^^tt 
»fcJ6cD8 5-9 8°CCDlSHF f il©?lSfc^^llffl-r«o 

[o o 2 5] $ i TOBtt?ite«fcKjSfiW'-:/©g* 
t(DP c Rffl^itsnrv^o s$tv^ 

ifiDNA4?^>hti, H)100~l 0 00 0O11 
ft (bp) *#LTl/Vtt><fcV\, PCR 

tlTV^So 

[0 0 2 6] Hi Ett, 1 6t^?^ ffi?S?§ 

^18^*tlTV^o Cin5> 2 0i7)i@«. 2O0i§l 
6 fcitf 1 8 OHtDHfttDSKtl^R/J^fSfcidfcSKS 
fttcm»m2 OfCfcoT^dStlT^So 1^1 6iix- 
+f/E«?Ug, !SL<ti8 5~9 8°C±0. 1-0. 5 
"ac-tf-^X^'y Mc<fct)«!lfflI*nT^So ?@1 8ti4 
0~7 0 o C©Pb1 M$L<«|WIi;|^MF*3©3.— »fS8 
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<fc 3 ft&fBS&fcteffif S § 5 o 
[0 0 2 7] KJSm§2 ZtefeSfiScDi^l^l^T 0 

^ SffiT^/u^S, 2OCD0U 772 4fe<fct?2 

[0 0 2 8] i&Um 1 8 fi<D%L#rpiaZ4ffl$ 1 4 tfg 
«£ty ffifM§£, RJ^#»tSft*EJS88B2 2tf> 10 

«©Klffiffl*tl«o J§1 8ft£&BS&Stlfc!gi)#y 
7°1 2t>, &£g£**, KJSM&2 2*. fl.fc.ktf* 

[0029] jK&o^tfTfffifflsnae^i^tJ^gfeJ: 

fC, *§1 6tf-e5~l 5#®^14-f ^a^->3 7H# 20 

©?&©K"eiitijhJ6 0 U y 77-4/ 24, 2 6 
OVyffi/— ;V2 4, 2 6©$Jfflfc«fc*K -fy^a.^- 

[0 0 3 0] 4Bg#Hu {&UY£ 1 8^tOW2 2£Dg^^ 30 
e»S^fiSctJ^irLl^^^^^i6§/ci6riS?Sl 6 
tf^3gSI , r«ClfcOt*tSffiB, P C R 7°P h 3;VCD^ 

tmic p c R^»^ffi-r«ffiB, fc£tfKj£62 2 
ii£»*£jse 2 2 fcjfA-f s c fco-efrsffifi^-r 

-So 

[0 0 3 1] M3:L<H: 10CD^7/bfr6SiJ©+^7 

{grs^ m^yy-%^?% sap»rei® 7 7 -r > 7°^ 7 40 

(UV) #tffit§28«:, dNTPs^DNAW^ 

C R 7°P h 3^^(cfl©^^^;l/^|?^en^o Stftt 
tDWVft&fflSgfc, 1^© "Tazman" SiJScDH 

[0 0 3 2] SS62 2tt, #'Jfh77;l/*ox^i/ 

7 (PTFE) , ftfcjtlfra • ^y|iOf7n> (T 
e f 1 0 nligg) ©j;^j;PC R ffligffi#5Bfr 5 50 
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^ 3mraiH/J^<> iJL<a*!llmm~2ram 

owo^s^-rs^wififefcSo ccrymio. 2~ 

0. 5ramOS, MS L< fct*?J0. 3 mmT^SI?^ 

§ 0 £6t<y /h^t^Stt, SJi^^*ISm«0»«li8 
W&t &rctb<D?fMWffi t LT*5 «fc tf£j£g£fSf*, 
^ifflTNrSJ:^ 411;*° 7 7° 1 2fcJ;tf 4g§#;£l5T 
rSl 6 *3 J: t5 1 8*31LTBSW"afeJ6©fll3ifti:LT 

[0 0 3 3] SJSS2 2**js^££Srr3&?Sf:fc 

ssnoffifflfc «t d f@i^& m\\mm.m^ 7/p# 7 y 

^^mt-«©^jis^gg«stf^©Sise2 2^® 
{^5»ti/c7tms$fc«M^*§y-ty- i t4 2%a-^r 

-So 

[0 0 3 4] ®1 TOB©»fFtt1B!J|i"Z?&3o KiS^ 
»£4£g#l 4^ILTf2 2^\#AL/cfJt SJSM 

LTjI«c^y7 0 T\ #77° 1 2©)8j8*5£tfmMi 

>i~7%m&n-ci ! yB(D&\£\(DMMt)\ 1 oo^s p c 

RUM* */l/T?fcS 0 ^RfotmitiiMtD 1 OOfSUBfC* 

-©sjEtftt^ffit&v^fefeMiftv^, assist© 

D^ 0 y7°^ffi1- So 
[0 0 3 5] f|J^A^*S+i-- ; ex^y 

[0 0 3 6] SJSW2 Ztffc^fiOtttJfLhofefeS'Bftf 
S«tiJ:Ci6/cfI, P C R7°n h3;Wcfett«r--U 

y^/x^xAyy a y-f y^^^N-y a y?n®Sfcti 

$ fc «Tti m?sssSfi© gftws fc ^#SiW^m« ^ y 
7°5SfiWAti*3 <k t^isuaijca^a-f y ^ 7 x-x 
i d ss-e- l r tc 7°n ^9 5 y 7^ nfc c p u 

fiiHWA*fe«fc tf 7 7 y 7 -(<:IS^ LfcjiS t 
7°n 7*y 5 y ^tifc C P U ic <fc o TB^S c h 
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ts 0 i&umi 8, mmtfy^i 2 

is x xiK&m 1 6 ic ztiznm^ t fcwiuss 32,3 

4 43 £tf 3 6 t^fcH 1 fcjSH^Lfc CPU30(a 

[0 0 3 7] P C R7°P hn/l/fciSfrSfcti^RDSU 
©sW^c&ntS&^^y^f^d NT P s, USS 

s/c&tvy ^-© i a &ffi^ftt£iiiM£«fS-f « 
mimmzftLxc p u 3 ocsawTKis&wtcffa^ 10 

£fe^T©»©?^iin©fca6fcy a^©^ffifl5©#SB^ 

*^-$tz> >m?> & s mm, tctz. imm* pcr 

7°P h 3;Wcfe^Sfefc£D#^^T»*n^^Si 
Jgfcfc^T^ 4§/rL-T'+M7;b#7y^ 
fdg-^tiT^So 7°u hn;l/{cfe^Sfei:i?(DMM?i 

mtd NT P?lfi^ 10-5 O^ntJl/OtBHflfcffi 
d N T Pyifi^-^Ml^fBtEIte, JS&Kfcttf «/h 

[0 0 3 8] ^©©ftSW:, TO^S^-SISSi^ 

*mm? s ft»sosKnwfDfi^«<#&^- So tea* fc u 
i#Ba$#©ra©£t?a0ffiffltt "X77^(sug) " 

[0 0 3 9] 

m 2 J:fcf5W7Cf*at P C R£»f Sfctf)©^ 
P C Rg@©J|2^ffiffy©«0^£tlT^So C© 
Hffi^ti, ji^^SS©^43j;tf^M©F ( il43j;We^ 
RESBSfc^tlfc^ 5 0©SS^fflt"So H2© 40 
I««€f5 0©»y-7°©JFy©,KJS^{$ffl^ 

So ^;v-7°«¥«$n/ciiy-y5 2^iis^fe* 

EB, iP/— y 5 2 Mcffctf PCR 7°u-feX(<:*5W-S 

Stt*ff * 5 ©f£i&g&?UfilEBft©-®Mfi> ft^ft 
K{4»9 5°C^Wrsffi*m^35So <^7-y 

So 50 
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[0040] mo)U&&, £&$5&tfy--vy?/x. 
t7,f-yFmm\Hx®m%cttfx*%, m&&xf$r/ 

->5 2, 5 4©ftifnit ^n>^oJ:5&f 
«fcl\, Sfc. ^X^-7>fe^e©/ci6^^ffl1-SC 

So t^u f&fc<fct>>mg»£nfcy-y£*ff s 

U^iiH:, 2 0©SS«£n/c^S7'D >y 7 S 

kit 2 -3©^g»^n/c7j<i@©^-rri^t : $>So w 5 

»^fe^Sf^T©777^T^So 
[0 0 4 1] S2©|g2^ffi^CfeV^T^PCRSJS^ 

3«<g5 oicm-ox&mtzrcvxDwmMz, Emm 

^53 ©Tvf L 5 Ste»©f$t^Ty y 

<fc tfigti s n s tmRR^^r k s n s 0 ^ 

y 7°ffffl^f$ffl LTMJS^t) 5 3 5 0 tft^fc <fc tf 
C tl%m L TW>m t. S fc i6 ^Sftf S o 
[0 0 4 2] Q%%fcimm(D£or£UVt>%:^Mfo* 

#4tfsfea io©yuy^5 5«yuy^5 1 i:M^J 
5 0 ameers c j;^t-§So y u yy' 5 5 iiWii 
wt<:^Gasfcttsi;6a:v^ft?a*® 5 0 p^©sjs^ 
^5 3©rMi^aA-rs/ci6»f So cnii, 
>y ^ftn^aas^jicT^iau ssg£* 5 3 ©^f* 
SBHR^l^ c»43 * tfm^©^ y* a -<-y 3 y^M 
grr s o^n^fc'r s „ X77 ^R^jge-r s fc^m 

5 6^t*;s6p>tis©t ; M^Li/\ yjy 

y 5 5 ©ffiffl^, ^XX7--/V© PCR fc*f LT 7° 
^^v-©?ie^f^1-S©^+7j v 5feHt^7;U^ffif 

s ps d *3 j; tf ^y- y ftxm < s 

-r y * a ^- y 3 y t SGi * s © tc +^ t? s ps 

D^STSSo yuyy'5 5^, "*>yhX^-h (h 
0 t start)" ^WtZtcibCD^oZMM (m 
issing reagent) ^^ATS/c^^fJM 

fseifcfet?* So 

[0043] ^•v"-yp«3©©5 o©fi?«^-n?'n©B# 
y-y£l0iffi®U lo©^^-9-^7;P^^cSti 

Scfc^tcji^snSo It«/h7i*\ uss^nst)- 

r ©^t)^»c^ ic g^a l TSPtfj-r s tc v> y 
u y~y 5 1 onasfcxr^y hos®*s^ra 0 
[0044] sjs©5 o©w#m#9x (iiasy-7 

7°©7°_7X^>y7l?feoTfeJ;^o ISKit ^tf^ 

ai@ffiffl©fe© (^i^tT^yy) 7°9x^ 
>y7, ^U7 0 peyy$/ctir7oy^a^Lty 
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U COmWMXl&V) (parylene) t'l 

umzmKm? $ yxm u mmm^® 

K> 0)ftMM-&*n%rcisb «fc t)/hS < Tfc <fc 
<A z>o#M«;Mi&£n/>7'D-yc7^ 7^X^'y7£ 

[0045] B2t/fNi/ci2 mtm<D£m%fflmz i 

w^ftarcfe^soffl^o i o o /x i (Dfcmn-&%s*m 
-=tommx&z 0 m^vELmn&mmn, mmu 

[0 0 4 6] ^g7k}@45gm»^ » zr: 

tf 6 6 < £ t> 1 OO^WSJS^ 6 2 

5fcy 2 lilS b< ti^'J pyt'i8?n/c# 

gfcfiT/^X^y ^iIitSLtlSti§f7u 
y£7c&^;7WuyT5^£ftfc7°^X^y^frP> 
«5t3ftTVTt>,fcV\ ) PCRfi£g^ftl~2 5ft 1 
ffiSt©iIMJ&#afc<k!)g6 0tf»©^f6 2©g&# 

[0 0 4 7] f60H 2 0$fc& 3 0©gfiMfP£tl 30 

rmtmtimfoM&zftx^Zo gi3tc«2oo^ 

W-tf^StlTVa : ft?S§6 8^9 5'C©<fc , 5&S'lHS 
JSIBHrt©-S?Sfi5rfS^, fiW*§7 0fc^ 6 0 o C©£ 

mcft-?%3-D<Dwm<D-<y*3.^~; *sa y««asn« 

[0 0 4 8] 8fc^U <§7 4fe«ttf 

7 6 0<fc^ftA*^ffe«fctfffi*fPH:Jg^b^ ^tlg# 40 
©ftji$ft#y7°£#LT^Tt>,i:l\, cne>©flffiff^ 

©6 2^+^^S«-r-5tD^+^W;VK^y7°TJ± 
y M1r&rctbt£ffi3-£ti&o M^is X tMfr 6 ©7j<©i?ft 

na^wtcfi, ?usp^©^si^»ct-£/c&e7J v > 
[0049] ^ft^y+a^-y 3 y©^$gii. jg^fc 

ffjiJWI^, m.6 0 ft© 9 5tO$ft*i^IM6 8 
ft^©#y7^:J:DM^£^fci6^^P>*y S6 0 50 
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fl©»KMcffitf+#fi:ffi^#^ *S7 0fr?>©^/ci/^g 
f*^g 6 0 ^^J±ji*^§/ci6fcii^^WfI^^ 
7P-hX^-yf- (0/j^-f) ©«t5&«ftek 

fa* Ci6§/ci6?§i6 7 0 ^*>/(cX^ >y f-fcAnSB? 

g*aaffc:g*.So ^n^?©M^</«M^#fjt 

fcl^TMU 68, 7 0 Sfctt 7 2 ^P>©fSf*^, 

f^fifcfetfayy+a^-y a y^Horc*§-g\ 

tfc(D^6 8, 7 0, 7 2^'\^y7 0 7 ? Mjit" SCfctf 

?t« 0 LfrU cosmi^l6 2^ ^©^Si« 

hj&So S6 o&krjTmwmff} fortes S6 0©{* 

«\ SftttfB^fc^-n^ftojSfc^y+a^— ^ 3 y 
f$m(OfBl<omtc&-3X&&1r&ztifi , T*1*&o S6 0 
e ©Sf*©rat ^§t y ^ ^- y 3 y © #> # 
y7T437A£n5M*m^©«ft©Sg^*is*f 3 fc L 

is ha* < . m©«!i»tt-s©j§ia*«iif -r* c 
t-^©^nitg{c-ra 0 

[0 0 5 0] H4«, ffiE©^P»|g^^ffiffci6^ 

1 oo^y^fiiffl-ra, m 3 ^ l/c® 3 ^saff> m 

fflO^fP C RSlOt. 5 1 OC^I^gfcto H3 

£0 H4tCfe^T, m-©)«7J^^y7 0 7 8(iA^)W8 
0*5^0^77^8 2(aoTi6 0 tlXV&o 
C©^y7°(J:, A^8 6fe<fct>*ffi7Je8 Sic^-oXM 
fo^)l?-7UW8 4<D&tlffilcmn2ftX^&o Sf* 

^;i/^u^t8 4tt, mmcDAMm^u ^©^ 

» 2 0$ ftit 3 0©rSSMfU? tlfc?§ 6 8, 7 0 43 <fc Cf 
7 2© 1 OEglJtlTl/^o #A*Sttx ffif*?§6 8 

[0 0 5 1] Sf*^;l/7 L 7V^^8 4fe<fct> ; ^y7 P 7 8 
Ji, IH^y^a^-yg y©P/rM©P C R7°u 

%mm?&rctb, tfyy? sicx^^y^im^u^ 
jjgp© i -D<Dm^immumt^mn<Dmm^7°u 

[0 0 5 2] H3fc«ktf4te^L feSBtt, S^ftfli P 
C R 7°D h 3;H0H-g4^Tf$«O^ ?fi$fc«fa© 
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mm-wmmmmm^^> c t%< , 1 o n 1 «t©{* 

tfPCR t£f|*^Sif ^ilfc^tSo H 3 43 «fc tf 4 

fcj*LfcS®i i #>©<£ 5 &S*»v^Hrtfc p c r -f y 
+a^-> a yiei:iit § c Hft , 2o©-fy 

i#OSffi^W*J:tf 7~3 og>©7--;l//x^xf 

— eoj;^a«@;ss*«<i£®i:«n^So 10 

[0 0 5 3] ^fiSafft^gj^^ y y- 

*%w©^p p c r mmom a mmmt m 5 ^ s nr 

l/^c C©H^2tlfc^»B«:, 3-3CD-9--^X^'y h 

e*#*ra*.— osjiss*# , rao u&*u pcr7°o 
a 3 c fc & -e fr & o SfS 3 *§*55£© fc #> c c tcf h 

[0054] §g 1 *S 9 8 tt> *8B#©8tfle*N 5 5 °C© 

l 0 2 (i, *ftfc^*nT^«}K#©iBfi^ gftfc: 
it^Hits'S 1 0 8^5, SlSS 1 0 6£DAMltfe«# 

gei o 4tj;o?@ft i ^j±^?.o nmc glOO© 

fftfjEl 1 0*<fctf?§l 0 2©mtjWl 1 2fe#ggl 

0 4 tiit^o sjss i o 6frp>(Dmmmti#mm 30 

fn?§9 8, 1 0 Ofc^tfl 0 2^tT5'gl 1 4, 1 

1 GjSkXSl 1 8 SQttSo 

[0 0 5 5] 12 2«, MSLV^SI^C 

£43^T$fflf 5 cfc c©«^tcttnyifa- 

£ 1 2 2&C#y7 p £af§f ^tlfcl^ 

■5 © t> # y -fit n wmxmmmc mmt 

5 0 40 
[0 0 5 6] nyi^a-^ 1 2 2«A*#Sfil 0 4 43 
<fctfHtfj#gffl 2 O^fe^StlTV^o 4?gg©3 

n^rSJSS 1 0 6 (ff\|RlW\ ?m<D P C R 7°u h 
Sit^ay^a-^ 1 2 2fcfB1i*tifc7 :? -^tcj;D 

[0 0 5 7] ^HftfFSHBS^N 0. 07/87126 
4^ ( 1 9 2 2^4H2 OBffii!) fci2«*ntV3«fc 
•5&flfi©P C R3gff0«k5l£U P C R 7°U h nMif"* 
T©fJtM©P C R^y+^-yg y©?aS43j;tfBt 50 
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iKti5^^;^£it§fx7^^yP 
r- * 43 £ 5 ftfc 7°n h n;l/©5rf£ Lfc^fcftS© 

Pjf a© 7°u h 3 /wcfg-a- l xmt £ ti 5 r- # £ <fc o T 

& 6 Ci6/g«5 flfc 7°P ^9 iVCfc o T t> <k \t\ 
[0 0 5 8] PCR7°Phn;Wi, 1 2 2 

d(<:^£ti, -r^TOflfi^iSKtitt, SiSSi 0 6^il 
jg Lftl^JOSIffiSfc <fc D Jti5 «fc -5 ic-TS c 

fcJ;D^ffi^n5o ^SBi0 4ti, ^lt#{i:M»l©R 

i -Dvmnts .t: © ^ ^ ^uftit 4s 5 sij©skk 

[0 0 5 9] WSJS^l 0 6 its M^L<(i, S 
DO 106 ©flflUfcffitttt 6tlfc 2 0S/cti 3 o©^^ 
e.©^-r^X^^f5 0 4fg@ 1 0 4 4oJ;t>' 1 2 0 
tt, il0 6©SflS®i:#ftt5„ c©gg^»f 
t-5»fffiHiJ;, /W/<xeKK<fcD*HSnfcSi 0 6 
©f^gP^'To c©®t®H^ H6S:i/^L.H9(i:Bg^? 

[0 0 6 0] T--71/43 itfxyx-ry^g y?MS^p3l 
Vm&fclt, 2 0©?§43 it»^^X^©*^S^ 
D. m 5 LH 9 fcjfcttSi&efci 3 o©;^;^X^ 

l\ 

[0 0 6 1] H6«, 30©Sft^i\ ^©giJ©r^SS 
%aoT;H/U*nTt^8, SOKJSS10 6*^ 

f 0 r--;WMfi©^{*ti^-i'^xr*SS i 3 0§SoT 
affitu x^xfyy a y?gS®SftiiA^/UM 1 3 

4^ffl^TMtl5o 

[0 0 6 2] 07 7--;b-T'y4 1 a^->'a y©fc 

it, Y69 8fre>©5 5°C©Sf*ii, KJS^l 0 6^Mii 
?%£ : 0iC?%rctb, nytfa — ^ 1 2 2^/VLT, # 

ggi 0 4fp©v w^Fiff^ciotmen 

i02K 5 5 0 C(c¥Wb^tl5o Y£l 0 0^e.©7 5°C© 
at(**«fctfi§l 0 2frS©9 5 °C©«{*©«73 ti, ^-44 
^ tl©;^^XMSS 1 3 2fe«fctf 1 3 

[0063] is%7--y y^y^^^y a y^ 

mtfMM Lfcfi, nyh 0 ^-^ 1 2 2tf#8fil 0 443 
.fetf 1 2 0^S14ftLT, a8{C^t/cgB-\©^44^ 

x^xfyy 3 y^y^a^— y a y^lt§ftJ6(i: 
wrnz-Zo coyy^i^ya yt43V^T«> 9 5°c 

43^15 5 5°C©ffif*©^tl«A-f^X^44, 7 5°C©^t 
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[0 0 6 4] i^r^g^y+a^a^ 

t>te&:&5&v\> nytfa-T- l 2 2aHtf#l 0 4*3 
* S o LC-e55 °C ©ffiftOMnfe itf7 5 °C ©ffif*© 

gn(i;U;U?ti, 9 5 x:©M*©MruiSSS i o 

C R1M*;l/*Scj£f So »^3yea-^ 1 2 2 

W\ f^aWKtt, PCR^Phn/l/j&jasrsfcik U- 10 
[0 0 6 5] SJSS 1 0 6 «KfSStp, AA>fc 

ftttw-enfc&iSBWrswtf^&So assign 

y 5 ts. L(DB S & L 7°^X^ >y 7 ^i©«lt ( 0 . 
1—0. 3mm) (DK^tliSftSo 2mm$T ; Op f 9 
H*5<J;0?0. 0 7 5mm©«fc5&/M^l^tfftftT*& 

C©IW©fc#teffiE'f 3 C M i c r 20 

0 ML Tubing Sales *fc (45-10 
94th Street, Elmhurst, NY11 

3 7 3) frCWA-etrSo 

[0066] sjs^tKi, fro^n^ti^axsn. 
ic* w- s * 9 ttfls© 7 p - >>> - jr^s l 

T ■& % fc#>-r-#te/h * t \ ftBfi&SBfc: felt S 7 v > 
7°^ a*L<^«^aLTji^^^S/ci6+^cA 

M£©^^W^aLTtet;£$i6U ^»cj;t9 

w\ sfcutraBifrSo ^^>7°i 4 4^1®^^ 

$>S 0 3 7^_x-7%Stt{tLT, ±$Lfc£ 

3HJI*.*ll§$&S'£So 

[0 0 6 7] BIOS, KJSS 1 0 6 fp©||^6^W© 
SEfi^/Sfo C©Htf»^ ¥-©€f 1 4 (Hi. KJSS 

1 0 6 <D-tQ%mm&£ffl 1 4 2 jc <fc ois^ffc^sn 40 

77^14 4 ii^g 14 0%, 1 0 6 ^©SLSftO 

So Znt^SO&lMLtc&dlC, Mfl4 2©»S@ 

1 4 0©i»C*5tfSMSl 4 6fc«fctf 1 4 8tt> SJS 

«^c*5i^-ni, ±MiJ75y7°l 4 4«, fff#£tt 
LAc7 7S fcfcfctffi%!f S'J*f %<DlC'&iL~DX 7 y 7°%|f 
"TSo ^H7WF^7^>7°1 4 4 ti»tf*«Kntf»Tfl& 50 
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[0 0 6 8] Hi Hi, &g 1 4 OKKDlOPC RS 

^%/1tt„ ~>'J^1 5 1 H£C8H0c£*#f 1 4 

0©v7X 1 5 2tJW?A£*l3o €Wl 4 Oti^tlg 

iss sat*# , rs*;i/^i 5 4m^m< ztt>-v 

14 ^fl 4 0«ft»tt, £jSg£»©}B«> 1 5 
0*^581 LTV»« 0 #^T\ >"jy^c07°^yv>>- 

Otc-r*^aSSC*Riit?o c©*§n, PCRSlSrB^t) 
tt, K]£g-&»iB«>fc«< MiJ©ft^ASO±(c «t ^T^ 
f 1 4 0^\ffiA3cftS o KJ^^WOzMftSfcfclM 

^fifl 4 0ft©7^X#X©{4gf<:<J;^T)£i65>ti 
So 7^X7JX©{4@ti, ±2~5%ftl?ffc9©?HR;& 

fit^TSo 1 4 o^iifcLm u m 
m&frzrcimmiibu p c R^s^rf s 0 tarn 

±oftPCR4jS»Clfi|iJl^ 4 0©»7^ 

tlSo o©^lC*3V^T«, ^1 4 0tt j engflc©t! 

[0 0 6 9] H5%^L9(c[13LTiBfcLAcfI4f|ffi 
mfck t>W « A 1 5 a -fe 5 7V 7°fe «fc WA * S 

$^©M^siffif*«%-r^T^iHf(c®ai?tsfcv^ 

ft©€§ o»fe«fc tf /c li W© ^S%'^^ S c tc X 

ot^sctmso sfc sjs^p^©aM«> » 

S gg:Dgfc©KJi£®^©iBg¥ffi*ffi ji-T So MS 

l < a, siss©f*ati, ^n-^n©^©^© 1 0 % 

j;Dfe/h*v\ ay¥3.-$lc£%, SJSS^ilS^M 
OnHWi, a^SS©€©*3J;Mo6M*a (c©^ 
KJS^©S% S f (J^^IffiW^ =fcoT£i65>tlS) £^ 
LTltfflTS P C R^yO^W^-TAPX^yXfe.fctf 

mm^mmvmumms rct*.ts±o. ivomm 
s^mtir^jffl s©TBfig-rs c t*<Tf* So en 

m©sv^*srm, ^fp^J6<*sa^ fe«ttfsio6tf 

^r5m©^ffi©f^T3b\ ^PCR 7°U h 3;W^K%ft 

[0 0 7 0] H5^Lfc^B©f <'nfcfJ^«> ±kE 
L^»CDftfi®^fPCRSBO«fc5f^ SBfiSftfctfl 
*±o /c^Jtt)©f*ffl%, ^S©7*p >y ^JKiS»jSlc^ 
f S gf L v^ftB^SIt-r S L fc j&og&IM 7 ;1/ 
;^7-^-%^fSc^^L{<:, JfA-rscfc^t 

sci:^fes 0 d©m#:ett, pcRieasKfi^ifeic^ 
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S 0 H5(C^Lfcgg(Diaifti, ^SWtCf^T©*© 

^ yyyy^gj^afAl^s (#IiT-& 
<A ©T\ ffii^Mi^&S 0 
[0 0 7 1] ^P'y^fj^»7- 

Hi 2^tltl/^o ^ORfefS^^tt, COS 
B«:£Mi*t©/i l 7 4 fc: £ D^snfc 2 o©#S7'p 
>y^$BS$l#n 7 0fe<fctf 1 7 2£^"f S c f»5$l§s 
i 7 ofe«fetf i 7 2ti, ^-^X^>y h^Mfff^tlS- 10 

im&vmimcD <fc a # ^ 7°©SBS$i#g-£ 

t>*l/\, £-#S7*Py7l»BSgl#gl 7 0:fc«fctfl 7 2 
T^Ttxfc^o 

[0 0 7 2] ;§-^g7P > y^©Sfiti, iiyn-v^ 1 
7 0 tSL>fy^X 1 7 6 fe«fctf^JB^D -y £ l 7 2 fc 

?as»jiiia t> -ssstcn^stiSo #M7*p >y * 
W&Wts 1 7 0 oiastt, 1 7 6 fc <t D p c 20 

s c ^js^P*y^i»s«ss§i 7 2 ©rasa, sew^ 

1 7 8ia0, P C R7--U y^fe<fctfx^Xr>"> 

a ^taa&iasttHrt c^WK:tt5 o~7 5°o 

£fcf|i#*nSo Sflt§L fc©^tSi!S(<:7° 
D^7i,L^SM(t *H#f^5 0 3 8 8 5 2^ 
43<fctf#S4#fFtfilgN 0 0 7/8 7 1 2 6 4^ (199 
2^4/!2 0BffiK) tCfEfcStlTl^o 

[0073] ^js^Dy^ciaa^Marr sfc&fc:^ 

A/f-fX (Peltier) ©SHjWU&W"efcSo ^ 30 

nfcv»5©t>eine ©^I87'p -y 2 ffcgmtg^n^n 

fc£tf7^-HVVy^«0g8 (H^f 5 ) tt, /n-y 
7*WiTSi^c$^®ffi U ^T^S^cf^il 
* S C £ tc <fc t> , 7* P >y £ iifi*— Sfcft&f S 7c 

it&m7v -y 7 rt©aK^tfs*r sM/^*n/-c?s 
-rs 0 

[0 0 7 4] C©^»^c£>l^T«, 4>&< fcfe IO© 
mW&gB.J&M 1 8 0 {i 2 OCiIy*n >y ^7 1 7 0 fe 

tfi 7 2^jid, &m7vytm&mi 70^*0$ 

H^tlfcW 1 8 0 O-gP^fe ,k tf&tt/o -y 

1 7 2fc<fcOB(ffl$nfcflfi©a5^-p«<o «S€«&7° 50 
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-tf^d^S-esctfc:^ P CRKJSte^U c 
*uc«fc d rx-y y^/x^xf-y F7°u-fextc^t 

45§i 8 0 ttjffilfroSMfc:, frbv^W^S7*P>y 

^^?§A^sct£<fcD3S$i'f sc^-et, cfttc 

tSo 

[0 0 7 5] SJS3i^*iCR©«Afe«fctf^e 180fi 
[0 0 7 6] f 1 8 0tf"\©tfiS*«fctfSJiSai^ l »©3f 

nSo ?©-©^x h y 1 8 4 £»r sifflt^P -y k 

18 2^ Xfy^-^ 1 8 6(a0 7"u>y^ 1 7 0 
fe«fctf 1 7 2£MLT^ff 1 8 0ffW?AT3o tfX h 
y 1 8 4ii€§ 1 8 0(DMtis-)l%&f&t%o C©X 
fy7"t-^ 18 614, ia{C7°P^^y^*tl/cr: 
ytfo.-^ l 8 8©<£5&WSB^<fcoTMflJ£ti. 
So XfyT"^^ 1 8 Q(Dmmii, SmE^tcioT 
tT^^C^fe^tSo ^pl 8 0©— SSI 9 Ofi, 

mikMMLX^&c xr>y7 0; e-^ l 8 6(it?xhy l 

8 4^t 1 8 ovmLx^imttcisbicm^L, cnt 

^^©^©ffi^&AfCEOT^fgTf So c©X@ 
tt, SJS?M-o-^) 1 9 2 ^r^W 1 8 0 tfi^v, HI 3 *5 £0? 
Hi 4 tc^Lfci^^ 1 o©7P > y^ft©^ ; S{*tt& 
^l£ftrfo?&<Dt£-Wl3;K]fim&QsW&g 1 8 0 ^ 

[0 0 7 7] SttOW, H 1 3fcj*Ufc«fc5fc, HIS 
Bl 8 SfeitfXr-yT 0 *— ^ 1 8 6 (4 P -y K 1 82© 

fifi^ i: D > k°x h y l 8 4 fiHteaHfg l 7 o ©fefitte 

$»S©^\ 180 [^©SJS®^ 1 9 2 ^^Sm#§ 

1 7 OftfC-S^tlT^So C^LT, SiS&^tll 9 

2 tiidifc 9 4 o ctcAnii?nSo i^x h y i 8 4 p c 

R7°p hn;l/© l ^^^;]/©^'|4^y^a^-y3 ytc 
FiTa©Bffig^«1-S3yk 0 a-^ l 8 8^(c|2'l*n 
fc r- ^ tc «fc o rm&b t> tlTc mrS C (DiiWlc t E $ S 0 
cti5>©T-#&lBfrgfc:<i:tK ^--+f'-i'y^7x-X 

* o rMflPSBtf t t°p ^9 5 y s c t ^ ? t s 

S fc tt*XWfcft|»SB© y^^&'J fci atl-T S c fc £> T~ 

tSo 
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[0078] 

y&, xiyfc°a.-7 i 8 sWlfXT-^^ i 8 6 
tfp? F 1 8 2l3j;y , afyi 8 4^, Hi 4fC^L 

jgj&&HW&s-&s;rcik 7o~7otoiai(ofifi, 
mat 6 ovlcHMcftip-Zti&o 7--;l//x^xf- 
y hv^a^j/ 3 y^Mst i9 2«r 10 
*ix^xf»g yM^£-#iii#Msc#$ff 3fc 
#k 01 3tc^bfc«fc5^ frLi/^14^7/l/£>fflK 

[0 0 7 9] SdHPSfWBAtfXf-y^-^ap 
7 F 1 8 4 43«fct? tf X h 7 1 8 2 1 7 0 ff^\ 

y+a^-ya y©lM 7/Wi, n— *ffcj; D 7°P77 
S^Sftfcj&^fcttnytfa-* 1 8 8©-r-7^- 

[0080] P C R 7°P h n/l/tfSMl/TMSx KJSg£ 20 
»l8 2(i0l 5fc*Lfc<fc?&®S&^*'\i#tfJ£ 
tl«c t?Xhy&7*P>y7 1 7 0 43«fctf 1 7 2^IIT 
m&VB 19 2$ffU 1 8 0 1 9 4 

[008 1] Hl6~19lix P7K18 2fej;tJ : k°X 
hy 1 8 4 ©Sffrb^Sfefa 2 0 3fc:ft*.&fttVSj£ 

5mMB^m^o TOK?fi2 0 3tt, MA6 2 0 4fr 
t>WMf?h~7°2 0 2 ^lotl^ns. Mt, P C R 
SJS®^»*^D 7^170 fc^f 1 7 2 ©ffltf^Oif 30 
LfrO?[< /cfe(cfffi#;V-7°2 0 2^ 

C R 7°p h a;l/*Sg-r«|E1i*nrc7*-^fi:jiSSPr« 
xiytfa-7^©»8B (H^f 5 ) ©MfflTRcfc 
£ c ^;b-7°f3i@fej;tf?gi6J±^a, ^l 8 0^81 

>y 7°*- 7 £/f L T 3 y tf a - 7 BIJ n § o &^T»> 
SEil£ftJi88 1 9 2 tt N i2 0 3id\ T§J6 2 0 4 ffJ^ 
§IK£tlSfcff;y Wl 8 Ot^l&StlT, KJS®^ 40 
titffil 9 2tt, f6^y^a^->3 yfco^B l 7 
fc*Lfc<fc$^ ffc9H#§l 7 0(ciD5^3>{<:fjXHSn 

•So 

[0082] stt^ry+a^— >a >tf$mLrm, m 

2 0 3 lifftf, P C R£j£3g£**^ 0 1 8 fC^Lfc «fc 
ft©{4Bfcfff «fc a fc, fflffil&Btc <fc D 2 etc)BM£n 

ygyo^lg©^ W1I (H^f 5 ) it, PCRfi 50 
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tHIBSftfc P C R 7°P h 3/l/r~*tfteiB/£3ftfclIlS 
iii^ft^o ^M©+^7Mfc^|§Lfcfi, Biil 

s^ri 8 o%5iLT-f^jc?a*£ESi'raM»M#*» 

LT, ffi*±o/cMWfllg#gl 9 4^-\Scffi-r« 
fr$/cfiM^?v7-7°2 0 2fc£S^LT<^%t^ i i©iS 

[0 0 8 3] WMit, &±WitCOi*JMLrc&5l£Z& 
Wfc <fc tftSS«»it©S 3: D , 7*P V 7 

mz&Zo feMociKtfei/^a, 7*p>y7&n 

may?? 7 yx»>U *©fcaatfStfSF*fMISU 
tr^^7;V@i(^±itot-So m^y7"7^yx 

[oo8 4] m-jwtm^mm^t^- 

B2 1 0(4, 7 >*< fcfe 2-3£D^M7P'y7ii^#ff2 
l 2feJ;tf2 l 4£fS^U cti6ii, ccD^ffi^iffi: 
fel^Ttt, &jR2 1 6t@S*tlTV^o 0 2 0^*15 

•e^bfcm 3 2 1 8 mmoy-- v yyum 

<fc tfx 7 x r y y a y?Sg^S*t" S 7°p h n ;V^fiJ 

ffl-rs»^f«:aj»s«iig2 12^21 4©wtcffiiiSfe 

*tlTV^Tfe«fcl/\ ^5^#ff2 1 2fej;a : 2 1 4(4, 2 

^rt>«fcv\ ;^vt;l'3y^a^2 2oa> A^J 

if-*^ «2 2 2^/rLt^-tX^7 hfJ0£ 
B2 2 4 43«fctf2 2 6fcj£fff"-5o C tl 6 ©ffjlJfPgg^ 
^tl^f tT.©ffcaMs 2 1 2fcitf2 1 4^, £.&<Dtztb 
(D-feUlS. (Kmm^t9 4°C%Tcte9 5°C) Sfc«7 
x- U y 7*5 <fc tf x 7 X f y ^ 3 y ©fci6©— Sfig 

(I^J3 7~6 5 0 CcDr B 1, f^aWtCti 6 0 *C) KKUfT 
So H»©^W2 2 8 fxtS^»Sg2 3 0*^ S 
ff7^77°2 3 2, ^tl^tl©mSM§2 1 2 43Atf2 

1 4*5j;t;WU7h7-fey7 , 'J 2 3 6^*3^^7 977° 

[0 0 8 5] g-^Wti, ra • ^y|iOf7uy (T e 
f 1 o nSUffitt) a$L<tt»l. 5mm 
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Ofilfcit^O. 3 mm©gj¥£Wf3 0 COWtt-E? 
^X-^y^h'JT/V-^n^ytt (Zeus I 
ndustrial Products, I n c) frf> 
mAtZZftfTZZo 2 8<DftM2 3 811 <g 

U7h7-fey7'U 2 3 6fc«t?3lRS}«SMx-2 4 0© 
SB±?5F^*^jT?ia«*nSo 3 > t! a - * «©X 
T7 7 P t-^ 2 4 2 & 7 7^77^-2 3 4^±^/cDT 

0 ^«JCIEfi2ftfc|fflMg2 4 4©?iJ^*5j;tB?[Jfr 
£Jli#£±Tf 3o ilOIIW^i/^tt 9 5^x;V 10 
©^MrlS h 2 4 0e£©7x;1/ (<{£&) ^©fSS 
§#§© 1 -D(D%£%f\}*mmic9HMr*%Z «fc ^ ETSfc 

46 1 2ffl©^<S2 2 8tfKW-5ftTV«o LfrU HBf 

[0 0 8 6] 7*W F*-KSH2 1 OH, 

1 2*3ia : 2 1 4 4n<:gl2£ftfc#-h0-y:7t:-£- 

4*5<j;0?2 2 6 7 hu7 (Wat 1 o w) #©9 2 

2 a 2 1 o vtjIs&j L.mmmmm-?h d , 20 

$$1M79— 7*D>y7 2 1 2*3<j;t>'2 1 4^lCiSM^tl 

fcRTDJ fcttiJ--** -y 7°;Wag-fc y-tf- (H^fO 

#>fr 5 fin? n s m#.v> <fc 9 *ffl©!MiP * n s 

[0 0 8 7] fflttffiS h U- 2 4 0 tt, ftatfJKW: 8 X 
1 2 7W©7x;l/^-r^7 P 5X^<y^ h 

©g^-e&Sf ^0X7^2 4 6fcBtf*W-5ft"TV 

•So #ft7-fe77U 2 4 7(t Xf->*2 4 6, -&«2 30 

i 6fcfx#ttP)ft/cXT->y7 >; e-^*5J;a : iltei;2 5 o 

^tt§o Xfyy't-^ 2 4 8(inyt? ;x-# 2 2 
0^£DMfP£ft, UteC^iltT. Xr^2 4 6!: 
IXttW-5>ftT^£05£7-A2 5 2taeLtl^„ X 
-r>y7°^-7 2 4 8 U^HIls LT> Xf-^2 4 
6&U 7 hT^yfV 2 3 6 T7j ©S^ ©{Sfi^M^ 
IBMtJfSo XT7^-^2 4 SfeitfXf^T't- 
^2 4 2(t HS§2 5 3^LT3yifa-^2 2 OlC 

<fc D 7°d 7"_7 vTVWcMiPSftTi^o 
[0 0 8 8] X^2 4 6±OftlS£hW2 4 0 40 
fcBKSLT}^ bU~2 5 4#®ttW-5fttV« 0 Xr 
-v>2 4 6fc<£l» b-2 4 O3o<£tf2 5 4 ©}&W> 
ISiai2 1iC/T?ntt^„ 2 5 41430© 

¥tT&r-^7C, RfeiCfW^fSo Cft6©h^7 

«^ft^ftgfe???c -rr sr?fcfc .ktfftBtfc^rrso & 

tt, 7°'JyX (Prince, A. M. ) feiO^yF 
;VX (Andrus, L. ) [ "PCR : How t o 
kill unwanted DNA'\ Bio Te 
chniques, Il2|, 3^, 13 5 8 H~fg 3 50 
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6 OK (1 9 9 2*f0 ] fc^g*nTV»S«t5&2. 8 

t;V©f «it F 'J yAMffeot!) ii\ c©h 

2 5 4 XT-y 2 4 6 ^tffi^ 2 4 4 ©?lj© 
W^fOBSDSnSfffcU €§2 2 8%ttiffe*tf^<' 
fc&JC^fflSftSo 5 4tt, jfi!M3<fctfT 

SUST SctmSo FW2 4 0feitf2 5 4tt 

iBxf-72 4 Gicmw-LnsmicmttrtZftT^&o 

4 6^ ^f$fcfl&}2 3 8©^J^51S^h 
9 7 $ fc^M^©^J©±7j te«0tis-&« fcJ&fc, a>e 
i-7»T«|£§2 5 3^/rLtXr>y^-^ 2 4 

[0 0 8 9] eu7hr-fey7u 2 3 6it lftcomte 

C2 5 8t ? [HfE'r^#^^tSoTl / ^Igi{j^-2 5 6 
§o MteC2 5 8fi> KIM— 2 5 6*±WF 

if~?&rc&b, uy^^~$mm(D7,7-v~f*:~$ 2 4 2 

tc<k t) * ft S o ^7^-2 3 4 tigBftr 

2 5 6 tc^/p h£f#£ftfrO?f?#f h 2 5 4 is X 
XfWBMfc b U- 2 4 o %7k¥lcfa@fetb?&&W]7 -fe 
77 U 2 4 7©±y3-c"SlfiS^Jl?^e2 2 8 ©MS 2 3 

[0 0 9 0] C©7'W Ktf- KtatBcfcW-StSBff^ 
SB2 3 0«. a2 2tA/^WLt^^«C 
^SftTV^o tS£M££SSB2 3 0lt 2g§2 2 8fcjl 
SJW7@£xf-y2 6 0 K MH^BV^cE^J*?* 

¥(<:©#^p.ft, sgjtifcyyy^ i 2ffl$-t ; ^-r 

•So i"jyi ? 2 6 2©->ijy^2 6 414, 2 2 8© 
Wl:«!i:iS?nmt<fc<, -$|fc7>-7(c 
£fci&&n'Tvrt>«ki/\ ) /ct^ti •s-»f6ffl©^uy 

^2 6 2 14, 2 ffl©€W 2 2 8 fc^T U >^ 

[0 0 9 1 ] 7°^yi>> 2 6 6 finj»l7 0 ^yi>>, |f# 
12 6 8 ^77^7°^- 2 7 0 ©K^SSI^ftTV^o 
«Sf#«2 6 Sit. Xf7^^ 2 7 4fu<fc01[Sl*ft 
%7\c.m^Wmtt<DXT- 'J 2 7 2±tc5c#^P,ftTV^ 
So Xf-^7 0 ^-^ 2 7 4B, ny^a-^2 2 0(a 
D«2 7 5^/rtT»*ft, Xf^2 7 2^ P 
CRHJS?M^M^©§[, WML, ^ft€ft©€§2 
2 8^^mfSfci6, Xf-y'2 7 2 fct&BMcftfr 

O«±0«H&# > 7°^K * s c 1 1, t s o 

[0 0 9 2] C ©^ 6 ^SSJF^i, 1 ?IJ©MS^^ P 

C r 7u h x;\/%%m? Stone, nytf a-^Mftrr 
fc, ^Wtf?f-tt^7;Wcj;DSft-rao IS^X 
r-^Xf'y^-^ 2 4 8tt ^f$fefiS2 3 8«g 
fctf^r-^7C±lC$.Sf4B^\fffi7f— s?2 4 6J&fJ 
KlDfSo U7h7-ty7U 2 3 6, Xr-yy't 

-* 2 4 2{iW$fe«S2 3 8^h77C^T^o ^ 
T\ M«^SB2 3 orfJ©7r>y7 0; e-^ 2 7 4jW 
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»Stt, 7 0 777> 2 6 6*3lffiLT, Stfg2 1 2*5.}: 
tf2 1 4*jliiLfcfiBT\ ae«0<fc^&^}R©X 
77^12 2 8 ^583 CT So ^> 'J7^7^> 
7'D 2 3 6t>\ h^7C^cDffi{*^?>^2 3 8^3I± 

2 4 8fa0, ^h97W^©«2 3 8©T7Jfc: 

mz&mz&Zo coimw-y-ftfrti^rctz, vy 10 

h7-fey7'J 2 3 6««5fe4B2 3 8^Xfy^t-^ 2 4 
2 KAD, h?y "W" (fWRfSo C©B#,£T\ tffl 
WMmW2 3 01i^7 7» 2 6 6£J¥&&, WWfc* 
€©2 2 8fr5S»h77W^tttilt«o 

[0093] Sg-fc, U7h r-fe 77D 2 3 6 tffiffissg 
2 3 8^M?«h^7 "w" ^e>jt±w\ *^imxf 

-7 2 4 6 2A TT^>97 "R" ±'Vgfffisflg2 3 8 

yfV 2 3 6tf$fci$2 3 8£TTf>97 "R" 

tf, ^(C|£f^3£gg2 3 0 2W €^£€§2 2 8^ 20 

fi^^@ai-S/ci6^^f- h V 7 A© «fc a fciSjcSU 

^t^„ w«2 2 8 3bw±^e»n, mm 

7*1) 2 3 6, #j£gg2 3 Oto&tf&my-teyfV 2 4 
7 It^fttQ 2 3 8 ©^JSffi h ^7 "W" ©±7W£ 
WMtbU f-T 2 2 8 fr5>M$h 7 7tf"\& 

[0 0 9 4] U7hT-t77'U 2 3 6*5<fctf^ 30 

SjT-fe77U 2 4 7«U 3>tfi — ^ 2 2 OO^TK 
Sft£tlT\ tffl§#§2 4 4©#|*^gff$fcSS2 3 8©T 

[0 0 9 5] U 7 h T-fe 77U 2 3 6 tmftffli 

2 3 8^M»gtg2 4 4^w, wmmmw2 3 0 

©Xr^^-^ 2 7 4*^7^ 2 6 6^[Hl 
T\ m^fiCSJSii^llS^^^W 2 2 8 ft©HW© 
{i@^5K3l£tlS 0 'J7hr-t77U 2 3 6<OX 

x<y7°X-7 2 4 2^cKjfTLT\ 9&&2 3 8£|ffl 
§#12 4 4 ©?ijfr 6 if ±if&o 40 
[0 0 9 6] Xf7 7^-^ 2 7 4^7 P ^7> ? 

t 2 6 6£3[ffil/#EW\ €©2 2 8fl©e:ft5KJE?!£ 
tf§ffl£l&3S$l#g2 l 4£ffiLT3lt, MMtf^lcm 
5g|#§2 1 2F f 3&C#afS{5gfC&fc£>To Xf'V7°^ 
2 7 4 *gMfi2 3 8 £8&3&gg2 1 4 OfflTfU 

*±ifa©*Rr^fcrso c©gffi?S77©^j*«. f»5s 
m§2 i 2fc<tt;2 1 4©^gi50^ffM*^sj6fciaa so 
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{cft&f Sci^c^D, S'NcfSC fc^T«*S 0 Lfr 
C£fc|B«Lfc7W Ktf-KSB2 l OfcigfiJg 
tgTSft?n/c©T\ *-* 2 7 4 0ffl^Wj a a&tt, 7 
- X * X fc £ fcffctftCft* 5 >y ^© AgB4>£ofr &± 
^©^If^XSfc&^gi^n/co ZtDMMlZ, L 
tSLtZ " FvyPTV h (d r a g o u t ) *' W«'tl 
S D K 7 -y 7X7 Hi, W#S©ft§M©$>5>£^li 

[0 0 9 7] M^-fi^m#g2 1 4KjiLfc^ M 
»*^tc^m#g2 l 2rttcffiB£J6 , rsfca6fc:atSS 

2 ^{cffigS46^nrv^#a-^ pgr 7°p h a/i/og 

■Y 2 6 6&, 37h°;i-7 2 2 0 ftfCfEH^tlfc P C R 
7°D h XfrtC <fc D> ii^M§2 12^214 ©ffl^SlS 
^t)IS«^^S/c46, Xfy^-^2 7 4^/r 
LTSSf^A*3i;tf§[tii^tlSo 7°d h3;^©^TBf 
tc, U7 h7-t277'U 2 3 0£OXf7 7°^-^ 2 4 2tt 
»t5€§5fefiB2 7 8^|SS§#g2 4 4^^\Ttf'So 
T\ Xf-y^-^ 2 7 4)!jHWSftt, 7°^ 7^7 -V 2 
6 6 £J?A U PCR £jm%ntfW&8& 2 4 4^ 

pmt-So 

[0 0 9 8] l^^i'/l'feitflt^^;!/! 
KSfijgS h U- 2 4 0 ^©ISS§#g 2 4 4 O^JO 
^JtC^L, ±MLfc<fca{Ci^Jg*nSo ±l2XfM{Cfc74- 

^(c7D7^^77^tiS 0 7D7^^77^n/cXe 
BKW/cJ6©*XfeSo 

[0 0 9 9] ^fcj;D> flSi£hW2 4 0fc^ 
h U-2 5 4©HtC, €ej±Xiy-;b0£S@2 8 0tf 
^ttttSnSo SSSB2 8 0iii2l (<:XN*ti, JjaA 
BfSH* , "32 8{c^^nrv^S 0 e:®^— ;l/HSSH2 
son €W^S2 3 8(Dmm&brmy\2nr^r 

<tl^ 1 2jg©7x;l/2 8 4© l?(J^|frS7 0 ^7^-y 
t&rclZ&m-fuvi? 2 8 2T*3BS. ^-7x;l/2 8 4(i 

7n>y7 2 8 2CDmMte&}%mmwc^zrLrcov 

yfi/~ )V2 8 efCA^TOTgtlTVTkJ^U $ 
/c(i 1 OCilO'J 77/ 2 8 6^1 2j@©7x;l/2 8 4 
^®fr$»)fc:j£tfTVTt><fcl\> 7*U>y7 2 8 2 J4 % 
M2 7777^-2 3 4©®®*\ 

^OWteffiffiSftfcoy 7^7-;l/ 2 8 6*3i;t>'7x;l/ 
2 8 4F*3lcAtlP)nfcff5felS2 3 8 t&&?& X o IcM 
St^tlTl^So €f2 2 8 It 10©7^77°^-2 3 4 

fcj;-3r7 0 y7{fi6*nTi^s*\ $fc{^7>7^- 

2 3 4ti, H2 8{C^?tlTV > >S<t'5tC, ^x^M2 2 8 
^Ht?±7j©gPfrfcT7j©^>T-©^tc^7K<>y^$ 
tlfcOU7^7-;P2 8 8^WTS2gPMa@XfeoT 
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[0100] EE2r>-;l/H£SB2 8 ofi, ^frtoiS 
fctf, P C R 7°n h n;l/OH*Pffi*nfcBS^ffi^'r© 

Ji£3I£ftfiCB©5ftj£tf P C R 7°D h 3/Wc43^Tg5R£ 
[0 10 1] MW7°u hn;l/0^Sfi®r B %DJ±$tl/cIl 

46^sm#g2 i 2 tf»^tssea^tm*§ f d fc. is 
nsM£j&g»2 3 ot>mn^mam^2 1 2©ti7jpjr/g© 

77*1) 2 3 6 4o£ 0^1)7^77*1) 2 4 72)\ m%M2 
3 8^@£gg2 8 0©J^^ffifiS«6 , f Sfcatelft 
t , &V»T*$fcSS 2 3 8^7 X/l/ 282 tt"V 0 U 7 7" 7 
-;P2 8 6tfBS3Sfi2 8 0 t->7>*7^— 2 3 4©T 20 
{SJScDfig tc ffiffi£ ft s $ "ZfTfcf 3 o c «f3ig{<: 43 </^T > 

mmw2 3 o«^f2 2 8 mum*. mw<DM'&-<y 

S2 3 8 ®T;£©&ASft;fc£^#H*±&EE«fc 5 fed 

it, 3 7b°;i-7- 2 2 0tf»^-tffc<fcoTH#Snfc 
^f^^-fey McJ:Df?&^77y 7^7°n ha/^i 

jsrra/fc^ im*s#fc»a«MS2 12^214©^ 30 
[0102] mtmrn^.m pgr ^2 7 7 2= 

«t 7 ^-gficDHS 7 2 

3~H2 7£/T?snm. zomtfcBit. mt&js&n 

7^2 1 2 43<£t>*2 1 4^HIfiRff Y^hW&W^y 
fV 3 0 0fc«fcDft*.5nTV»3Cfc*|iiS#, ±$Lfc 
^6^M^^MiKl?fe§o %i7$mi&2 9 8<DHfm, 
M WS©MT-f H« L /cS 6 Hffiff^ i: C* & § „ 

sffljtti^s^r-fey^u 3 0 o<Dmmc&z>o warn 
y~t yyv 3 0 0 it c ^mmxit^m 22s icm lib 40 

[0 10 3] S6ai0gfr6©IS-©#9tt, TlE©l2 

H2 9 8©f4lftH«02 4fC^*nT^So 
[0 10 4] CCDmS2 9 8 ^O^MrgS b U~ 2 4 

0, J±*^-;VH£SB2 8 ofeitfrtif by77°y- 

h 2 5 4 ^KT-fey^U 2 4 7te«fc5, M$Lfc£ 
?fc7 ;^-yf;l/3^a-?2 2 0frSSI|2 5 3£ 50 
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/VLTnytf a-^ffirjflrrfc, €ffftfiSi U 7 h 7 7 

'J 2 3 6 ©T#T*fffti^ ^Kir-tjyT'D 2 4 7 £ x d 
^ft^n^o is«^}igB2 3 oit&jsmGQfflfttt 

^9^2 3 8^IM> ^T:«glt§3 0 0©ifig 
«C43^T> Mm P C R 7°U h 

it, M2 2tC^L/c<t'5^ |d*g^SB2 3 0, tfy 

^>y^7-i?y7'y^if§o tt&&&£B2 3 0 

ttSfttf 77°SB3: 7°SB (i^tife a 
yt°i-^2 2 0(Cj;l9SI|2 7 5^LTg»lWcM 
WStlS) ?*oTfeiK ^KT-fey^U 2 4 7B> 

h 2 4 0 , 5 4 43 ±tf^P5fe 

S2 3 8©^JT^OAn£E@SSB2 8 0^|JS5„ U 7 
VT^yfV 2 3 6«€W^2 3 8^ ±j£Lrc£o 
iC,UU^2 4 0 s h77C, RfeitfWfe^tfMS 
7x;b2 8 6tf^te«fctfcn^6±lfTtff So 
[0 10 5] ^S»3 0 OJiW^tcjitfS, 4OC0 
< StfJ^-fe^Vh 3 0 2, 3 0 3, 3 0 4*3i;O : 30 
6 {c^f[J$ti7cRff 2^-rVT& D , «-fe ^7 7 
Mi "X" Jg©ififc|ftflteliB 3 0 8(DWlC&-oXm%fr 
ZftM-gftX^Zo YvkHPtyV 3 0 243£l/3 0 

6tiP c R-fy^a^->3 yfcfflffl^n^o -t7~7y 
h 3 o 2 a, rsa»SH3 ona^ ftSW^«> 
^6 0°C43<ttfrx-ij y7~43J;tJ : x777 : -yy3 yfc 

ffljsf sffioiaatujf ?ti^o -t^7 y h 3 o 6 it, 

?Mg»SB3 0 5fC±D, ^tt?SJ8. ft»Ui95 
°C(c||ff$nSo ffl©2O0'fe^y> 3 0 3**tf 3 
0 4U, h7 77>a y-tr^'7y ht»feS 0 eins-b^ 
^yh^Sfiit ^y^a^-ya y-fe^7y h 3 o 2 
fc<fctf 3 0 6J;Dfe2 0 C~2 CCflfv^Sfettfi^lBH 
T-fe^o y h 3 0 4 tt*?i9 5 °C©^ttSfij; D t> 

2 °C~ 2 0 V^U&icmW^tl, "fe y h 3 0 6 ti 

<fc 1 0 OVicmW^n^o -b7~7y h 3 0 4{ih7 

y^ygy^ffijt-rs, o$Drx-uy^/x77r 
yy a y?ag^e^i4Sfi-\©^y7°jijt^i|*nt, 3> 

7°p hn;l/^ffl*fi/^Ki , r*fcAtcffiffl*nSo zftlc 
MLX, a5OWyh3 0 3!4, f^aWf«:a»6 0 
°CC07x-U y7 , *5j;a : x77'ryy g yrSJSJ; D fe^ 
L<{Sv^US^mt$tiSo -t7'7y h 3 o 3«h^y 
yy g ySfi<fc D 2 °C~ 2 0 °Cfg^SSH^«#^ 
*u f^SWf«:tt?aSES(|»i6B3 09fc«fcD*950'CKll 

[0 10 6] 4"7CD^S|-b^7y h 3 0 2, 3 0 3, 

3 0 4 43 X XI 3 0 6%^t%Wi7nM&ii, ^-©^14 
y y^a^-y g y?US43J;a : ¥-©7x-u y7Vx 
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iafifc^fcns^ 3 *s£ tf£ 4 * 7^ y y \x, r~- u 

y 7/x7 7 fy->a yfiS ^'ffifiScDH© 5 > 7°© 

n5©h^y>>y3y@tm4^nfcB#p B ^cKJS£ 
<fc 5 ssM^yh * Mt % m<vnm& t> 

3 y7°D h 3/KcSLTlI^fe§ 0 

[0107] m^r^yfv 3 0 ofctastxte, * 

mc®m?z>o m^l/c7*w Y^-ymm^z 9 stc 
aa^nfct— ^tc«fc!3iaaff<:Kij?*nao seic* rt 20 

D $ 7 ISgUISI 3 0 1, 3 0 

5, 3 0 7 43 <fc tf 3 0 9 {C^§^|JII^§j|ft 

S^r-fe>7*u 3 0 ott, t-^MM^ffiipt^osg 

*tti*<fc WJffli*ll«'r S feafttc. a^ftxi) 7 7°D > 

[0 10 8] SfeS^r-feyyU 3 0 OCDMffiBHu 

2 7fC^ftTV3 0 ffte^T-feyT* 1 ; 3 0 01$, 20 
©£ficD3£##7 h 3 1 OlC&t)^ fUy }t$~ 
2 1 6 5b^7K¥^0|Hltenrt6fc^StlT^So 

Inl^^7h3 l 2%®fc5!mt£3&ftr%o Wffi'y*? 
h 3 1 2tt-fiBtC@£*nfc7*-U 3 14^tU |g7° 
— UtiSfc^h 3 1 6*fl*LTEl2 5©SffiHf^L 
fc±9tXf7^-^3 1 8tcM?tl.tl/^o Xf 
7^-^3 l sttnytfa— *2 2 OfcHIS^tu M 
UntWo -t^yb 3 0 2, 3 0 3, 3 0 4fc'i 40 
tf 3 0 6©#*fck < ^tfJgfiDSJgr/l/^— ^A«fe^ 

y h r-fe d . ffljrrsfigap^R^iffifi 320 tc#;i/ h» 

[0 10 9] 7°-U 3 1 4tC^g^§y-v7h 3 1 2\Z 
->t7h3 1 2CD7°^U^\ Sfi©#7sh3 1 OfC® 

myztircMm^yvs 2 4fcjg^*nTv»a 0 ffifi 

-fey+f3 2 4ti, 3yt?a-^ 2 2 O^jILT.Xt-^7 0 50 
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f^f £fc#K SJffit«3 2 2JC*ltS/y^-3 2 6© 
[0 1 1 0] -t?77 7 h 3 0 2, 3 0 3, 3 0 4fe«ttf 

3 0 6tt j tn j ent4asL<tt, ■fe^>'h©;gsfc» 

oT^r B 1Pg{c#ftt-^, 1 2© 3 Pff&¥R^*^ f 3 3 0 
^4tt-§Mffl^S3 2 8^iTf So ^*^3 3 Oti^g 
2 2 8<D 10£lR§?-3<fc5fc^£i6£tt"C^3e> 

h£Wffi3 2 8 fclftttV^o #>fe^>tyhfiDffl©ffl 

•fe77yh 3 0 2, 3 0 3, 3 0 4fe«fctf 3 0 6 W©JR 

[0 111] §-b^yh 3 0 2, 3 0 3, 3 0 4fei 
tf 3 0 6H %ff&{*3 3 4^l|Mt-S$fl*^]{i:5Sy : §a 
L?L3 3 2TO» #-©ffi4fL^ii{*3 3 4 
©^ffiff?2 9 8^*3^T«^-b7Vy hF*3T??iJffl£ft 

Hft©-fe77 y h^fi^iff SfcfeK— £?iSO«(fr 

13 0 1, 3 0 5, 3 0 7Sfcfi3 0 9f<:a^OU-K 
IS3 3 6*ttLT88K2ft"tVSo 
[0 1 12] ilSMK^A3 0 0$5£Xfffl&i*tlSMr'(Z 

2 2 8fCfeUS^*«il>*^ @fc«0«S|gg©M©^ 

0 2W6nT^« 0 H2 5JCIILT, ?l?Si9SB4 
0 0*«fctf 4 0 2«?nf^ ^*2 1 6fc®#itsn 
/c, ftII4L/cSHO^}f 7"D 77 4 0 4 *J«fctPr^D 7* 
P774 0 6, *3j;t>'7'P 7 7 4 0 6 hW&2tl 
fe+t-y^4 0 8%fitU ^t7^i2 2 8S 
spffffiBfcSt^ao 7'P 7 7 4 0 6 «fctf*-V 7 74 
0 8fi, ^3S*l7-fe77U 3 0 0©-fe77y h®affi3 
2 8^©*^3 3 0^^§aiS^fp v oT^W2 2 8^ 
fjig/Si6-rSo t^5 7*D<^ 4 0 6 ^^-tl^tl, 
/M£te4 1 0(cj;Dai^^^^#§3 OO^Sitl 

a«fcdfctfte^#*nrva 0 £80^7*07^4 0 

4 ©^tl^tlcOftSf4b/c±ffi^^LT«-t-^9 7'u 7 7 

*fi^ff sfefetc, 7'p 77406 ©as^^tr^a 

[0 1 13] 3I3SD^§4 0 0fe«fctf 4 0 2tt#iR2 1 
6±fc{uBSi6£tlTl^©t\ ?nfno€f 2 2 8 
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*§-8\ &ftfe<D-t?*yh 3 0 2, 3 0 3, 3 0 443J; 
3 0 6£>?gffiLfcft®3 2 8 cD^T^gfcgftfTf 

a c MHa4 1 o*«ttf 4 1 zimtihx, $&&§g3 o 

0 T£ £>€^ 2 2 8 X^ y h ©^ffi 3 2 8 

^s^^SMmit»?n^o^w^^^*^3 3 

[0 114] ^m^ntc^mz 2 8lC$3t l f%>BM*WJ> 

3 IS D * U U -XSB 4 2 0^ ©p B i 
^0$E-r§P B l tf2 2 StefcttSSISSSftfciS&WKl' 10 
U-XY^o nytf ^.-^2 2 o&fl-LSSM 2 3tci 
D^e-7 4 2 2£«fcoT8Ki&£n37k¥fc®#ttSft;fc 
grtgiz-Y 7 h 4 2 4 tt, 7'P 7^4 0 6 IcMLM 

^D-7°4 2 6^ fcfte4 i o<Di$tem.mctfiLriiW 
fe&t%o fS^n-74 2 6 (if^D 7P 7^ 4 0 6^ 
f&3£8iS3 0 OfClnloTffU aytfa-^ 2 2 0^5. 

X^"-5o 

[0115] yt^m^mmwy-fr f 3 40^ 20 

2 2 8 fcgtttTl^-feX^y hcOT^S^PSLT 
ttBSi&T 5C£tf-et5o c©^y-;l/K3 4 0«D 

S2 6fe«fct5Bl3 OtC^tfcfc 5 fc, 

T^c?x#tten/c^i^m#§3 5 otcft-rsssfct 
[01 16] mtx-f-wi* mxmm) 

D N AfffcJf AL/ct§-o, $J6 1 5nmT\ 7§ 

[0 117] $tffi#g3 5 Ott, 'f^a^J'gyOl 
^W2 2 8©1 2mt^Xfr£>(Dlf^yt%mmcWiliit 

a*FX7*-Fry- (pda) «t«o ^m#§ 

3 5 o»B3 ottus^snr^So 

73l3SDSg4 0 0 i: 4 0 2©Kttt3B^l4H)lSB3 5 4 
fe.fctf^-3 5 e^ML^ojjft^A^^y^a 

5 2^#^5>tlTV^o UV)fti3 5 4iiF^i>3 0 

0 fcgjttUT^S 1 2{I©^W©§l$7KcftW-<StlT^ 40 

nsfr$fctt^fr£^snfcft«vv>s>y^3 5 2 

Pf3CD^3 5 8*5i;OBSPyX3 6 OSlot^h^ 

^--Kry-3 6 2icfatft>n%&5fc&mMtb-£ftT 

iftg@gS3 6 4^fficTryx7y-ffl3ytfa-^ 2 2 
[0 118] C©7W K#-KIMt^fcl^Tti, 1 2 

ffl©^©^n^nfr6©7m7y-^©sijffl©*h-x 
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7*- F7 U-tt> [ttiSE^jO 3 5 {i©X7^- FfrS 

^n€n©^3^7^-Kfi, ^e^ft^^v 

F i: LT^W 2 2 8£D1 OJOB^StVtVSo 
[0 119] F7i.3 0 O0r--iJ^/X^Xf> 

i&SfttVSo iffiStl/iyv^Slt PCRXPh 
3;l/OfflOP C R£fi£%©fi!iM©y T^^i^x^fc 

[0 12 0] m77>X3 5 2©ftgBfct i^L^MX 
Tcib, 0 0©&£|^LT&£ffc££nT^ 

a D 7--uyX/x^xry73y-feX><yh 3 0 2 
<9«3 2 8^ StS3fe*!RJDrr*feJ&JQ-&^y^ 

-bx^ y h 3 0 2 (Dm&mits m^(Dm^m^!xMt 

[0 12 1] ffi©fc^yhfcttffi©fc«>fcteffl 

-rsc i/^u ftB?ng©rx-yyx/x 

^xfy> 3 yyy^a^-y 3 y«u y-JZfr^tiz. 
WBt?& P C R^ft**r.£^J5fc»tettg»©«£ 

.fcSteJRUSftSo 3 5 0 tf»T»a^ 
ftx-^rx-D yx/x^xf-y-y 3 W^a^ 
— yay<oH^iisisft*n«o *e>fcy ^ttffi^tt 

[0 12 2] ±f5©$ffi^«> UVTfcfoiO-TJIj^Ji 

m#gffi*«. p c r 7p h 37i/fc>^ra!RssM#*iiffi 

^{cfe ^ a 79 X ^ >y ^ "Z* a «fc 5 &1M ^ ;l/©J^R«fc 
Dtt?L5PCR^)ttlORffaM ; &3y^n.-^2 2 0 

fctb, m-FrWOftDC, CCDSB^fSfflt- 

fit «fc t)iten/t 1 -ooitt^^^*, ^v^^is 

JteRjESfeRttJBifelc W A a ^ $ fc U D N A U ^ - 
S^-r^f7fea o X^AOi5ftfa7l/«;^X 
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K D N A O/NRtOlg^f S C *^ 5> tlT ^ S , ^S© 

mw§ct^f^„ an (Higuchii) 

(Biotechnology, IlO# (1 9 9 2^ 
4H) W,4 1 3H~fg4 1 7H> ''»&DNAS2y1J© 
TOiipl$3<fctf*8tff ) tt, Xf-^AttPCRS#* 

tfr-pij r;i/7 -r Atcna^-eA/D n a©!^^- 

£\ PCRSM:7x-yy7*f37 p u-7*fc > PCR 
#5' ->3' X+y?^W— tfS'ftWf SDN A* 

u 7 9— t?*fflv^rff &fcna*&, flu 7 7— tf©x 

7 7 h 5 y x y- a 7 (gfiff 7°o - ~r%m\t? £ <fc "5 
tilg^racfctfTftSo *7>F (Hoi land 
H) [PCT Publ. No. WO92/0263 
8] fc«fc9iB*S*lfc«fc5fc, C©ff^tffitt«, Jfefttf 
6 tfSTf S RSS ^3fli*i*f£f S o S it 
^ic^L#M^7°D-7"tc^Lfc, 7^7 h;U^S 

s=F©itv^^M*ffiffl , rn^ s^©pc 20 

[0 12 3] SB2 9 8fci\ nytfa-^ 2 2 0©MtP 
tffi^}ISfi2 3 0^/fLT^l2 2 8©^fa?'tl(<:3l 

iA^n^o tm&> mnnm2 4 4^5,^2 28^ 

9R3[£tU f»5iK7A3 0 0©T<*T©1uBfc:jif 
So l2 4iC^Lfcj;^(C, -t^yh 3 0 6ttiC8* 
^tf 3^ff2 2 8 0Kfflfc««rrSo 2 8 ft© 

tm<DU&te, 9 5°c(D^'\tnmic^mm^±^t- 30 

[0 12 4] e:©^W©lRDfc N W>h3 00^ 
tWlRlfc 9 0 0 0$eLT, W>h3 0 3 tfKj£?l£ 
WISBfc^frf S KB Jgft&T S ffiBfc fe fc 6 f o 

W7y h 3 0 3(i»5 o'CfcHj^sns©^ tffl& 

|<J6 OtOfiSfc^lC^f So SlSft^fflfC^ "feT* 

*yb 3 0 o*fl#treiRifcS5fc9 o° 0$eLt, -fe7 

ttfc&to -fe^yh 3 0 2«6 ottomans,, 40 
T-tyfVitnxf, p CR^ohn/WckDj^ShS 
-< 3L^-is a ytm c ©fiBfc i: H S S 0 7 
x— U y^fej:tfx^xfy->a W^i^-^a > 
©$?D^7 K^2^H#gf77^c£^c9 0° @$sU * 
ottzktv* y V 3 0 4 (ft^Wfcii 1 0 0 °c©?Ufi£ 

w-rs) «^2 2 8 ^, ^u^u&^mmicmB 

5^C±^£©fc£«0#P B 1gft4LT^So 9 5°CfC)i 

Lfcis, m^mr^yfv 3 0 o^M^Bt^^t^KS^ 

2 7 0° 0$sLT, -t^yh 3 0 6*fftf, # 
©<£g&^13M'y+a^-y 3 yofci&^f 2 2 8 ^fg 50 
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sfiBfcfefc^fo c©7°n-t?77£, pcr7dF 

KOfflll^^A 4 2 6 4 2 2 <fc D 0?eLT, 

•fe^yh©^M3 2 8^P»4if2 2 8^£i6£o 0 

B4 0 0fc«fctf 4 0 2-&n&&t&o 

[0125] ±MLrcm6mMfcfc38tt%&oiCs mts. 

<fc tfMfflifiay 2 2 ot<:j;oT»#$ti§o P 
CRT'nhn/KDUDi^ 2 2 ott, MS 

SMSB2 3 Otc, 7°y>y> 2 6 6£J?ALT£JS£ 
^^®*TS/g h y- 2 4 o ffi©>7x;PtcfeSM»§#§ 

2 4 4tf»^R , T«t5fi:JB^ , rSo ^V^\ ^6HSI^tC 

«fc46tc^sf5-rSo nmr^yfv 247^ u* 

h y- 2 4 0 %3^ll©^x;l/«^tmS8§ 2 4 4 

[0 12 6] ±^L/cH6 43j;t;^7^ffi^43^«^ 
W^c4ffi2 3 814, 0 2 9iC«2 3 8 ©KAEI^bfc 

»il«WJ»^52^« 0 cHT, MS7x;V 

9 0^H2 9fc^tfc«J:^fc5afflfcf SCfcfCfcoT, 
RjS^W©JaR»«^P2 2 8CD*4^2 3 8*^«^ 

[0 12 7] im«»6OT^fc*V»T«lS»Sg©WP 
m'mc®m?Z<DT:\ ^P2 2 8«0|CSO, ^ 7 HSI 
it:M5i^iF7i.3 0 OTTJOfiH^x© "F77 
777 h (Dragout) " Jg/jMOrtffifce** 

^7 7>6^|-r^^^fc« "F^7777h" ^ 

ftu <fc d mmco^&ft(Dw\%mzM%- zct 

fuB^\M^^t?7°P-t2X^Wr^ci:^35So c 
n&O^cihSitt, M»©Off DW^F*3©M»©7v 
g^ v ^4l^ S nJtgfC ? S o 
[0 12 8] *©PjS«<9 3. 5°CfC{ftTf 3r>V^ 
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r 5 K©<fc 5 &^BKOoiSiHn?fcs c > w- *J 

t (Panadd i of) (Biotechnique 
s.lHt No2 (1 9 9 3^) , $2 3 8 H~lt 
2 4 3E "Folt P C R : £jfofrP>Mgf<:DN A 

siiH-rsfefeofBi^a pcr/df 37i/" ) tcjyg* 

£©T t h#U^9"i?%ffifflU 9 5° -5 0° -7 
0°C7°p h n;Wi*;PA75 K 1 8 %**ftTSS£?g 
^iiC^U8 5° -4 0° -6 0°C7°P hP/Mc^x. 10 

[0 12 9] Taq^y^7-tfH, -fen— /l/fc «fc 
tfr-fe h 7 5 Ffc&Sf «£»©D N A^tt^^^ 
So ^Rfc, ±^Lfc*5g^©®7OT^fcfe^Tffiffl 
LfcKfSig^ftiefWO 2 . 5 %®*;1/Ar 5 F&> 8 
9 < C©S1HaR43«t tf 6 3 °c©T-- U y^'/x^xr 
yy a ySfi^fc^TriE%itiftg£:£C, 7°p h 

[0130] «t©ip«, ^m<omiw&B<Dm\^ 

-TS03 l ~H3 4fclWf3o aytfi-^ 2 2 04 1 © 
77h7x7Hy 5 0©Xr*y^-*%ffi!lfflrrSo c 
hBOXf'y^i'liSOfeC'TfftS : ^y7°2 3 0 
pfJCDv-'J y>* 2 6 2 ^JifPf"^— 7 2 7 4; W&Wk F 
7A3 0 O^iKSj-r^Xf-^^-^ 3 1 8 ;|fflXf 
-S>2 4 6^7]<¥^^»)-rSXT--y7 0; &-^ 2 4 8 ;43 
f2 2 8cD«2 3 8»ciTt5Xr-y7 1 t-^ 
2 4 2; fej;dMIF7A3 0 0 left LT^f 2 2 8 
^li^'iyYc^^SfetSXf'y^-^ 4 2 
2o 30 

[0131] vyh^x.r^-^y^vitcit^m^ 

icmi<Dnm<D7u ^ y^mx^u ^ yyn 

nT^Tfe<kv\ Tf2fc:i2fcLfc7W Ftf-Fi3ft« 

[0 1 3 2] 03 UcliU a— +m7n>y^ 5 0 1 T 5 
Bfl&U mVJtV y7"7°p h n/l/fc&g&gftfcmffi 

^umic&f^^fy^^-i/Bymm, mv^?^ 

^a^-y 3 ymm, mim f^a 3 0 0 ©t^t* 6 
©ffietimo^tf *jE»teB< nm#y~fum, mm 

sf © # y 7°mM&, te*#Hf cd # y 7@fejigfe <k tf 

fcAlfrSftfcW^ y7hfx7tt>*Py^5 0 2 Kit 

^ffi#§^-h^nytfa.-^2 2 ofcMj&vnSo 
[0 13 3] ^T!\ 4Mi03 2K^LTcMMMMV- 
7'jl-3-y 5 0 3 ti§„ dcD"9-7>-^y 5 0 3 it, 
ft^n§XT'y7"t-^2 4 2T% ^m9h^2 3 8§ 50 
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WSMfe hU~ 2 4 0 tf»©®©4»& < i: feUfil 1 c m±77 

yyy#y72 3 oonflKigtffSSSttSo Xr-y7° 

2 7 4 ©|5|&i&g&i, 7P >y 7 5 0 6 £43V»T*/ 

yy^y72 3 o*gHC*fc&»rfFf *„ c©f1MB&i 
yy y-y^yy^ 2 6 Ats» 

[0 13 4] ^i/^75\ Xr-y7"^^ 2 4 8S, 7'P -y 
7 5 0 7(c*5^TS$S2 5 3^lt#iSntS 

S7°y- h2 4o^ uMm^tdm^(Dm^n<Dmw 

Si6f^o 7'p-y^ 5 0 8(c*5^r, yyyy# 

y7°2 3 0 tfflsl&SftSo CCf, Xf7 7^-7 2 7 
4 |ftfcSr^T\ P C R 7p h 3;PO|Sf 5fcff 2 2 

yy y?ft<DQ%®.mtffti±~?%(D*mnte-t&rcibs 
7^yy> 2 6 6*mfr% i i\mutiwic$>rcp>?o 
[0135] &^t\ rjy^a-^2 2 onm^mm 

2 2 2%ftLXX^v7°*:~$ 2 4 2lcm-oX, 7'D <y 
7 5 0 9{Cfe^T@5feiS2 3 ^SflSS2 3 

8Hy U)R§tf"\SfcA/H@©j£»<:Tlf5nSo £©I 

mKffi*, imKmn^m(owck\m*^m2 2 

[0136] yy yy*°y 72 3 o*\ 7'p-y 

7 5 10 iciS^X, M% L < it 5 0 /x 1 cDfSH-^^ 2 

2 8ff»^sLhifafci6i&f^*nSo ^v^t\ yyy^c 

iD*®WMfP»tl/c^ 7P-y7 5 1 lfc^ 
TXf'y^-^2 4 2W§?ntS^S2 3 8^M 
»W^eff±^ 0 COiSf^V H3 2^L/cft#-9- 
7lV-=f-y 5 0 3 %^|&rSo 
[0 13 7] SOl3 1 ^MLT. M«7 , P-y7 5 0 

3 £cj|<y 7P>y7 5 1 2(c}iC'o 7P>y7 5 1 2{c4o 
l^T, Xf-'y7°^-7 4 2 2*\ ^MZ 28 t F9A3 

0 0 cdpbIcd? i§g t? y y -xrs fc»f«:i&ff*nSo 

i:<{y Xf-'y7 0; &-7 4 2 2iiy3i^4 2 6^[H$eL 
T, f^D7P'y7 4 0 6^^y7Uy7'F^A3 0 

§l5iD7J^yy-X^ti«^> 7P>y7 5 1 3(c43V^ 
Xs iW^'Jyy*F7A3 0 0^Xx'y7°t-7 3 1 

8 5Ci;D@$s?n, gffiMStCfeS-fe^Vy h 3 0 3 
fck 6HfcDfi@^^^cfig£i6^tlTl^fi@fefc?> 
^tl^o CCDf4B^*3l^T, &§2 2 8itC<D-te.y*y 
h^cD*?~3 3 0*+^KBI^o 

[0 13 8] FvA3 0 0^-b7"^yh 3 0 3 ^iESgtC 
6l^ffi«fi:ffiHSJ6 , rsfcE , 5^ «&7'p>y7 5 l 
4icMtS 0 CCT5\ xf-yy*^^ 4 2 2OTfOWf£ 
tl> *A4 2 6^^T7P'y7 4 0 6 
L^t^^tCHI^L, tfte4 10tf|2 2 8^6HfcDf4 
BtCfeS F^AcDCCD-fe7Vy Ftfi-e*^ 3 3 OCD^ffi 

fcftLTfagrrsawro xf-^y 7^-72 

7 4^, 7P>y7 5 1 5 fcfc^TW^Wfc 
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(slow load)" ttVtt&Ztir, tffl£€ 
*gftS2 3 8±^5.6BfcDfiB{Cfe^-tr^yh 3 0 

2 2 6^>WI±^ Sl^fg^PI, ft£fi*3te»#|lfl 
ft oTXr'y^-^ 2 7 4*#»^"5t©jr@#tt, IS 
^ 4 0 S fz.it 5 0 ©S^Ig^SliTl^Sl^ ft 

mmamn* fvA3 o ooT^o^gfitii^^-r 

©K$J2#M)^o COH^WMilJi, "F97 7*77 
F" SwS©ffM£ffi 

#J1U MS^CiMfsMtL^o c©H)§il 

wmt, ^mopm&vj wemffrr 

[0 13 9] mmc, 7*0 77 5 1 QiOS^X, Xf7 
7^-7- 2 7 4^ M^-fe^^ 7 F 3 0 3 ©T#"**IE 

[0140] nrsm3 nciiLT, i^M7Uy7W 
/P-^y^SK^tiSo 3»-9-^ U 77*7*0 F n/WJ, ft 

0 >^A^f^3 W^a^a 20 
2 0~3 0©JR"9 - 'T^;VTf**o ^©XW F*-FI2 
tBcfc^T'^ 7°D hn;Wi 3 o©y-7-yx A, Bfe 

^^/voMit^T-fe-5„ H3 3^snfc^-r 
2 U y ^7;b-^yco7'a 7 7 ma, tft^tivvm 

£^*+>-^7/b©tS:H:#7y7N (7P77 5 19) ^ 

THJ-XStia (7*P775 2 0) „ ^(c, F^A3 30 

*U Wyh 3 0 4*6 B#©ftfif;:{lifi5£i6f 3 (7* 
P 7 7 5 2 1 ) o F7A3 0 0 t-igSk 'b^yF3 0 

jimmmmftite 1 so° -es-So ^©-y^/wefe 

ttSUK (Xp 7^521) *i % -feT*/* y F 3 0 2 6 

n# cDfigfc h % 7 u y 7Vx ^XT-yyay-fy^ 

a^*-; ^ a yffiB^ 5 BfftyjfBl^ 9 0° X'&& 0 Xr7 
7^-^ 4 2 2 ^fftffWJS^ 4 2 6 £X^D 7* 
Py^4 0 6 i:fl^bftV»«fc5li:|BflgLT^ ^§2 2 8 40 
lcnxS^m<0tl^7i,t^yuy^ 5 2 2) o XP7 7 

5 2 3imnu&^9 bxcDmiium^m^y^ 

SfiDt<e®&, -fe7Xy F 3 0 4tf^Ffcgft&LTl^3 

?ffei.„ -fe7X y h 3 o 4 ©jfigawttufitsi^ 

[0 14 1] j&g&^OBfP^flL €W228fCfeltS3l 
5SD*ttH;-X*nS (XP77 5 2 4) o 
7'P 77 5 2 5 tefc^T F7A 3 0 0 HfifaiC 9 0 

° -b7Vyh306^6 m (Dimicim^ib 50 
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tZ> 0 XP7 7 5 2 GlCjo^X, Xf7 7°t-^4 2 2 
«^tff>f»*nT> #i>>4 2 6**@<6U X^D7'P7 
7 4 0 6#U";-X£tt, ^2 2 8 £: F^A3 0 0© 
JfiOMO^IStJ^aTcSnSo c©jSgj&*\ 7'P7 7 
5 2 7fc*HSft;fc£'f£>i'y*A'S-: ygyWt 

7c*£-efe£ 0 co^y^a^-yayoiDtii, Xr 

^7^-7 4 2 2 2>W#|$2tlT, ^@2 2 8 t F9 
A3 0 0Offl©3l©D*«<H;— X*n« (XP7 7 5 

2 8 ) o F5A 3 0 0 it, RmWfate 2 7 0 
° @$eLT, ^•fe^yF^6^f(Df4B^M'r (XP7 
7 5 2 9) o 

[0 14 2] MWcmmfalC 2 7 0° @?eU SBflf 
77 ft JcMX©«:, rUfiMWSBfr 6 © U - FW F 5 L. 

3 0 OOSfrDtefN^OfcffiihfSo F7A3 0 0 
#\ -fe7X >' h 3 0 3 6 ^©ffiBfca&SffiBKiaiLfc 

m^, ^m^mmnm^n^ (7*077530) 0 
F7A-fe77 y h 3 0 3 tmmt% t, MM<D'M&im 

tfSo ffct^ (7P-y7 5 3 1) ttJ£«to®fr 

v\ st>\ 7*0775 3 1 t*^s^o»> eicjrr 
*§i3iu*ttuy-xsn (7*077532) , f^a 

3 0 0 Hf It Tjl^lfc 9 0 0 HflteLT-feTVyF 3 0 2£6 
Hf©f]ifi(CfufiSi6f"?>o 7*0 7 7 5 3 4tCfeV^T, f 

2 2 8 i: F9^3 0 ofDm^m^tumxi^it^n 

So 7*D77 5 3 5fCfe^T. ItV^ttttiJ^ttCS*), 

fta^^i 1 9©©n#H, r--yy7Vx7xry 
ygy-fy^^yg y oraBBHrr s » V y 9 
l3<j;(f'i7Xryy 3 yo^y+a^-y 3 ya, 7p 
77 5 3 6fcfe^T^ffi*tiSo rx-yy7/x7x 
ryy a y^y^a^-y a yir#Wte«fctfttfflir*?[fgttS 

[0143] T--yy7Vx77f-yyayyy4 i a 
^;-y a yoM D fc, f t228i:F^7A300 ©r B i©^ [ 
5gt)7titt±fH©<fc'5tcstfuy-x$ns (7*0775 
37) o 7*077 5 3 8(;:fev^T*7y^^M^$ti> 
•ffP^M^^tlSo 737y7^4r , P{c^L^*i^ +J-7* 
;V-fy(ii7 i o^7i.tH« (7077540) 0 * 
7y7^4fPT-&^*l^ WiiSt>*7*P77 5 2 0tc 

[0 14 4] 7D77 5 4 0(C*3l^T. ^77°2 3 0 

x7Xfyy a yraa©fig©ji^^+)-y 7 u y7~© 

T^^rdtrnmcmmL, Lxumtmit^^^ 
yh<DTfifrt>ffiftmcMft%o m$%2 5 , 50 
fi 1 ramm^m^h, ztifrz&k 50 ni mfr? 

mi* ^© 1 1 <d± t * tc Stc? s c i: j^jpjFjF* l ko n.m 
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jff§[7*P-y7 5 4 OtfScTf Sfc, ii^^^B^-^- 

[0 14 5] »"9--r^;VBtti*f^iffilfc*^Ttt±3iL 

"xC^ffl? [(bubble sweep)" -?iS3ft 
fcffftfcl&frT C i: £ * o Tffl? I S nS o (7*P >y 7 5 
4 2) c 

[0 14 6] ftitWt&f&9-Y7;VA&|^5 0CD+M7 

%>o JR1M*;l/CfciU 7u>y7 5 4 3fc^Lfc«fc-5f<:, 10 
7°D h 3;I/cfic05S#-9-^^;K 7°P h njWcfclta 3 0 
~3 51M*;WcftW&tofcl4 l 5~2 oomWJ 
^;P*S^r*o »1M*;l/C©SSIg& W2 2 8 fcUR 
*M*/VK9A3 0 0©BI©3[§S!>#fc^ 7*P>y7 5 4 

3 0 0 ^@$sLT\ 7*P >y 7 3 0 3 £ 6 BfcDfug 
fcfifigi6T3 (7*D>y7 5 4 5) o 
[0 14 7] imiMtf^V-f^T'Dy^ 5 4 6 

ntv5„ «c#>fc ^fo«2 3 8a, WftJirv 20 

v^©^ ±#fiteJ<:fe£o $»rS/£ h- 1— 2 

4 0 tfa— 9*tc «fc D 7°u 7*^ 5 >#-£tifc&5 \vm®\ 
Sfcttft&©^|JCf!BMD*na (7'P-y7 5 4 7) 0 7*P 
•y7 5 4 8fttf 5 4 9fcfe^T«, ^W«^±7jffiB 
£}#±W\ #77°@1©ig^-t2\y F-T3 (Xf-y^- 
^ 2 7 4) ^#i^n§„ teft#B#©^yt?y^i 

a^^ttSV^STffeSo Set, 707^5 5 0!: 
fe^Ttt^y^^yMitfSfSnr^ao /Vy77>y~7 30 

a, y^^#4f Afe<fctf§[RL©wtc»Hf sa 

7 Offg^fc^tff a fc&fflfUH^Xr -y 7°^- 7 
2 7 4fe)Iffl£*lSo fffi#i#^7";v-^y{c43i^T«, 

7'U fcfcttS-rty 7 5 >y ^(DWmts tKDVffr-^y 

[ 0 1 4 8 ] 7u >y 7 5 5 1 (cfeV^TttM^ 2 0ml 
% 6 CDlimiC fe S ^©Sft ©ffififr Z&WjZ&ZTc 
bblc, #77° 2 3 0 (Xry/t-^ 2 7 4) ^SjftS 40 
tl^o 7*P-y7 5 5 2fcfe^TttU3Stt, z&SftGffiM 

ffM^e Fvyprv b%m±.? srctbtc., m.mmt 
mime, mm "mmm (unload)" mc%^x# 

77° 2 3 O^/rLTfi^tl^o Sm8&m#r£t<:*5^ 
T«^7 7°^MS£^ 8ral» U 1 ©fflft 

^X\ #y?°2 3 oaWirftLT, ^Fn*3 

Sfc 8 m 1 ©Eft^ US^tfflffiJBS h W 2 4 0 ft© 
tSWP^ffi*ft3£-?i£»S'e3o MftfC 7o>y 
7 5 5 3 fcfe^T, 7U 77^77° 2 3 Otf^fcBBC 

W<D%M2 3 8fr6i0B©gSM>8B*&, S3 50 
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2 fC^L/c|SS-*L^7Vl/-^7CD7U 77 5 0 8 fcfc 
l^t\ 7U yS?Og«I©#I&f^60SSCX9y 7°TfS 

[0 14 9] SftK, 7*07^5 5 4(<:*5<^"T7^y7^ 
•yv'rfWcStU 7U77 5 5 5 fcfc^TfcffiSStf- h 
tfUBfcSnSo 7*n7^5 5 6(c^T, 7°u7^A^ 
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